Abstract.
Ratios of inclusive cross sections a(n + )/a(n + + K + + p) and a(n-)/a(n-
-+/5) were measured for proton-proton interactions with a high pT hadron in the final state around c.m.s, scattering angles 0---10% 20 ~ and 45 ~ at two ISR energies V ~ = 31 GeV and 62 GeV. Results are shown as functions of transverse and longitudinal momentum and are compared with parton model predictions. The different dependences of positive and negative pion fractions at pr~-2-3 GeV/c on longitudinal momenta is similar to that observed in soft hadronic interactions at low values of Pr where the leading proton effect (diquark fragmentation) is known to contribute. The quantitative agreement of the data with diquark model predictions indicates the presence of diquark fragmentation also in high Pr jets.
Introduction
Hard scattering of elementary particles with production of high transverse momentum jets is one of the [1] . Studies of leading particles in jets showed that knowledge of the particle identity directly gives information about the underlying parton scattering [2] . Identification of leading mesons in large PT jets allowed the separation of gluon scattering from other high PT processes [3] . The behaviour of leading baryons produced at high PT showed new features unexplained within a standard parton model [4] .
In this paper we present our analysis of high PT processes at ISR energies, giving results on ratios of inclusive cross sections for negative and positive pions separately. In phase space regions limited by the geometric acceptance of Cherenkov counters the ratios are studied as functions of transverse momentum PT, Feynman x = 2pL/Vss and scattering angle 0. In comparison with previous measurements of particle ratios [5] [6] this experiment extends the high statistics data to forward scattering angles (0 ~ 5-30 ~ and to higher transverse momenta. For completeness the previously published data at 0 ~-45 ~ are also shown [7] .
The experiment is described in Sect. 2. In Sect. 3 the kinematic regions and statistics for data taken with the three triggers are presented. The results on pion ratios are shown in Sect. 4 and compared with parton model calculations in Sect. 5. A short summary and conclusions are given in Sect. 6.
Experiment
The experiment was performed with the Split Field Magnet (SFM) Detector at the CERN Intersecting Storage Rings (ISR). The detector consists of a system of multiwire proportional chambers and an array of scintillation counters for time-of-flight measurements [7] .
A three step trigger logic selects events with a high Pr track at a scattering angle 0~-10 ~ 20 ~ or 45 ~ . These tracks can be identified with threshold Cherenkov counters filled with freon 114 at atmospheric pressure. The second Cherenkov counter at 0"~45 ~ was filledwith freon 13 at 7.5 atm [4] . The configuration of the detector and the trigger telescopes are shown in Fig. 1 .
In this paper ratios of invariant cross sections for equally charged high transverse momentum particles are presented. These same-charge ratios are almost free of systematic errors since the geometric acceptance corrections cancel. The main corrections to the data come from inefficiencies in the Cherenkov counters. In the majority of the investigated kinematic regions the efficiency of the counters was high, on the level of 0.98-1.00 but in some border regions it dropped to ,-~0.80. To correct the data the efficiency of the corresponding Cherenkov counter was calculated for each bin in an x versus Pr plot separately from the ADC spectra. In addition, for 20 ~ data, particles identified as pions in the first Cherenkov counter were used to calculate the efficiency of the second counter. Comparison of the results given by the two methods showed good consistency of the data and allowed an estimate of the systematic errors.
The data were also corrected for decays in flight and for nuclear interactions of particles in the chambers of the trigger telescope. These corrections are typically 1-2% of the calculated ratios with a systematic uncertainty of 0.5%.
Kinematic Regions and Statistics
The kinematic regions studied are determined by the fixed positions of the Cherenkov counters and therefore they cover slightly different regions of the phase 
